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asoi ^e»t 3i« a zl ^o^ een^i# 
£ u e^8 ^isftm, «2ig^»»g. h^xf xhss A^g§} ji^jim s*rsa a j\&&j\m g*fs«oii ae 2£^/d. H 

^AUo^fe i^^l^^ 3|#«3ISS »AJAIH2£M| U3AI3IXI SJCH£f£ 3IB0II aHSKffl 3^t£S §£A|3I3 SI 

soil ws.m ¥§i ^ai»o gM | s*tsrcisi a^is ^iif ar ^ ai^ ^i^^^ie g^saa- oic o\m& s*t3»B aissjfe 



se. 5Wi»ss. ^^i^^sf^M, ji^£ HMXhsi swsa 3 es^oi as eoisin si£m. e*£fl oiieaisi i^s xh^ oisjoii 

£ 2££XHS, SSttXHS, ^^1 ^^(Electro-luminescence)^ X^XH^ 5011 01 = 3 3JI^£0il S£J0l 2JCK 

e?XHJ>rX| S^l^gg ^SOilfe 3S*frB (Vacuum Deposition Method), Sputtering S, lon-BeamS*fB. Pulsed-LaserSsfB. « 

»«S*fB(MBEB). -»S.O|#S^B(CVD), ±E!3EI(Spin-Coater)§ QgJ» ^1^01 JH^SIStCK 

3 e CHS^joj ^l^^l^£J ofUS Mg£lb ElSf^Sg, £!S§§W2j 8^011 BSttaai- 3 £^0il gQjg gxISKM §£ofe 

5101a. sii^i oissh ^i^qj- sasxisi ^H^^ei ^ss ^asa. sg^tHoii &gmi\i\\i\ ^xhofoi oim oig, sg§yw 

EE. §3I¥2J ^^011^ ^Sel ieS° 0 ^ SIH^h ^^Xj 2iCH B<*m J\m^^ g^l^^ ^^^31 gAIOII g^|£ 

QCH S§ £13 ^^IMOI g^SI^I Al^ohQ. SE^ ^¥0il £X\<B gt^^g ^SCHOll 2|6H S^£|0] ^^le^XHSg 

ilSel ^ XI 61 01 SoF^ m^^^Jl ^CHX|£^ ShP-. ^^IM^ g^l ^¥S¥Ei ^§XB|^^ ^0H2 5011 bfUI2 ^£1 SE^ ?ll 

oi i^ xH^^^i ^ieoii oie ^ h^chi a^. e^i, xHe^esj 2^ 3[§§ ?ioii hsu^sich ^^ai^i^ d\ 

sOICf. 



^£^1 xiich^i- goia^xi 3^ «|oie^oi cH^^m, sis iwu^i 11^2^0 ^#sois mo\m& ^^i^^jhs^ 

2! e^l CRUCIBLE HOLE (^PgP)g^OII ^go^fe X|*^M £13 01^ el§S §8 g^LM ^§[£|0i ^l&01l £^6MI £IH^ 

S Sl2A|3|^Ai ^£SAM 5] 2^301 XXj m^^U\D\ 3011 ^§6^ B^IS CH^lf £|3. 5!^Sb|2J ggfig ^sS^j^XI ^^1^ 

^01 g^£J£S 3^F2J ^^| XH^^I A[§s§0| 0H¥ gCHXj ^<^^2J XiSFS s£H^a. 

oi^^. ^eHsj as isfg i\^o\\Mz= &D\^^m o\m& ^^i^^^xf §y ^i^^^^m ii§[ xiimm xii^&oii ^ohai ^ 

g ^^IXHg AfiSf. ^^|«|°|#o| ^^o.^^ ^XHS(HostXHS)2f ^^JXHS(DopantXHS)2j 0|Aj|^§£J 01^1 M. ^£^^, 
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01 oh §¥£ Est &&o\o\ gan2i sg§5[ §«s g%o[^m »d. 

£ 1011 £A|9 g£H SxlOll W^&. 2XH £AIS OF 21 301 Mai^S! £M(6)0il g^AlfJ g§J2| 011*8*01 Cfl 2 

§ SbUDUI^SI 2±^m 10-6torr§£^. LH&ICL 3^ £SE£^ 3fl« OlgohOl g^MHOI S^£J 3 S^2| 2xH^X| mm M 

gJ J?. DA| DI/I8W S^ShSAi ^ISJ-S IHWXI ££g W&O. OlffH AHAH6I MEIM£B SM(6)?|2] M^OI g^S^I A|S^S OISJ 9*901 £1 

0 Ai Ei (5)m mo\M mvs en ^x^m :>ieoii e^Amci. oieh /^eh(5)^ mb-ihsi m^(6)^oii at mmo\ D\msii\ sjsoii sssifc m 

£MM0l 3|B0|| 8*9X1 ^6^1 Q*0^fe SjBg »Ch 01 agg* gxite S*A|fi 8£j0| H^SI ^^011 ifiel gfOI £ 

i*£«0|1£ ^¥^3 3 S«tB 98 (A\^o[D\D\ £JX| SfOI- D^2j MUM Mdl^Sl MM(6)01I §*A|310t dlgXII^oi ¥XJIS0t 213 SSJfe 
^S2£ e^l(Vapor)M H^mJUl 8^feS*°£ §^l§i tt«»te 3^0Jli=r SbUChamberJLH^ 2g£J 01 0H2 LH¥M 8EJ 

yahoiot ejt *}>i^soi ai°m. sl& stt8txi*= sfrxie* mbihsi a^(6)?ioii eaxi^ e^2j mb(a)s\ jwmm z*. 3ai3 gs^noii 

£|& ^|^A|ZI0| ¥#11 £12] £4^01 D1. OIEHB ^411 □ I All 5^1 5§6fb 3S0I M?^5[Q. 

^S0| 0l¥3tt ofe 31*3 M 

^ g^gg A^isi ^ ^xiism mmovi %\o\o\ °}m& ass/H. 2^21 jieoii ^i^^isi 3^1 s*aikj 4^ &3 r:?isws 3 

gQ|A|IJ 4- 21201 5*31 IHS al^2j DIAHSSOI 3I&S3IS 8*&3:ift 018 01 g& ^ajc^,- i^§x|f »IS»feHI 

01 SICK 

»32| ¥£ » srs 

S^sh a^S Bg8h3| g mgoij o|Sh ^|Aho^j^ g*9X|fe, 2|¥2f Ljj^gZlI ¥tll6F32i°Dt, LH¥S£!2J bit R S3 Oil 31 & 

s*aih sxhm &[*Ai3i£= sxh 2}*¥S ^bi8^3, exH eh^¥ ^&oii ^xis^ ^i^^^ims sxh ^t,^^ ^Ma^ ^ 
M¥2h ^e^s ai lh¥oii mm &&ms= am 01^21 s^siehm stmoi ^^s^ e^- sw2f; ^i^^^iss gya^ 

ojoia 4, oi£^ i^og oi^JM^ ^D\m m?\ ^ ^^.^^^h 2i#^ 4- 2l£^ g^o^ J\£^D\m 21 

mmm ^016^3 912.01 lh^xhs] xh^s ^^imm x-ist? 4^ 9i^m lhvs^m ^uio^ i^sb t^ush s^fusi sj^e 

Mh3 SAHffl ^^IMOI f^iElb g£^X| £^^L| LH¥M ^^6^ ^^IM PhSSIEIB m^OII 5^6[b o[L[ 01^21 ^W2f; 2i 

SCH2io fflf o ?)i iui U|2| D\&&J\mO\ ^Ah¥^ 0|§^ 4= 21£^ ^2J g^o^ ol^Oj^J ^I^^PIg 01^^^; §y^2J I4i¥ 

HOI^&HS 6fU 01 ^2J ^hOIH^I^e ^016^3, ^M¥^ D[0\^\m^ ¥^011 ^hOIHBII^Sf ^BjOIS^OI ^^§|- zp^^ 

£XH 2l^¥^h mW9\ tilR&&0\\M 4§^§i ^ 4^ 91^m, SXH 2I^¥^ OieSxiS ^bl^CK 

lybHfe. ^Af¥^f SXH 2 2 011 3^^l ^l^^^lii fAfi 4^ 9JL5^m, ^M¥M SISA|3|^ 11220 ^/SE^ "M¥I ^-5^ 0|^A!3I 
OieSEiM =?UIB». 

SES. 3\&&D\m 01^^^, ^|^^9IM0| mtHOWM £3\ M^^bH^ Ol^ofe goh 2i¥^ fflHSL^ ^£^h ^OFXIXI 8t£^, 

^i^^^im oi^^ 2j^soii mm m&oitz §&sieim ^uitha. 

se&, e ^soii si& pi^^^im e^^ h s^, lh¥oii &j\mm s&s*3 ai^ ^^im §ytH2i 21^3} s^m^ ^F^aiEi^ g^ata 
^i\mm e^ss oi^^s ^ga^ ib^i; ^^aiaoii siahoi ^i^^ J\^^j\m^ mm ^^a^ s^siehoii ^m^xisi^ ^i^^^ie 01^ 
at sahoi ^i^^^iee e^AiiJ sxh^i- ^xis^3 si^ ^bi2j ^a^£ oieah^ 2&^i; ^M¥s o\m& ^i^ii^ sxh 

^¥ ^BOll ^X|2JOj^^ SXH2j ^&0||Ai¥a g^tr^S ^M£iOi SXH2J ^B^Oil 3£.^l^ Ol^Oi^Cf. 

a^i 3&^ioiiAi, J\&$&\m oi^^2j ^01 &m°^ ^o\^m 6^3, sxh 2i^¥^ &?\m mm um^ ^ oil ah ^mo\mm tia. 

SE&, 3B3I0IIAI, ^A*¥^ SXH2J ^¥221 S^si- gifog m&$B ^/£^ ^o|- 4^^!^^M §hCK 
01 8F §¥^ 2S1 ^£8hCH e ^ h §2j ^AlOilM ^S6f£^ *[Ch 
£ 2a^ S ^SOil 2|B ^I^^^IM e^Sx|2] g^SOIEf. 

& A1AINSI ^Itf^lB e^Sxl^, ^^IMM SXHOll S*tAI9lfe 84 8Wa, ^^IMM ^h^ShOI tfa^fi A|3I^ ^^IM ^bi2f. 

^i^ ^Mof^ sAfvei ^ea^ ?§saa iwi s&a^ M^^bH^ oi^chxi 

§S[ SW(100)^. 2J¥2I ^d|2j^ Ui¥^^e ¥H|6h3^3ffl, ^^1 U¥gei2j b^^Oil ^I^^^ISg e^AI^ SXH(10)S 21^A|^ ^ 91 
^51 ¥dle|Cj. 5E^, fs[ ^bH(100)^ ( eXH(10)2J ^&¥0il 9\X\ o\0\ D\&&D\mm SXH(10)2J &BS01I ^M6^ MAh¥(110)2f. 

10)21 mmmo\ ^Ah¥(no)2i #eiois ^hoiH&(oi£Ai)3i ^afois^^oi ^^af£^ i&si^ ^x^2^ m& 

S ^F0|£Sil^(120)3l, ^hO|£Bll^(120)^ 3§ XI XI oh^ ^hOIHBll^ XI XI £K1 22)2h S! LH¥0]| ^jxlohCN ^<^ohOj §4 

SHI (100) Ui¥2J 8£f ^§ ^£ 01^^^ ^X|A|3I^ 6*U 01^21 Sgoia(130)S ^££Ch 

^D\m SbH(200)^, LH¥0ll XISQ ^IMOjl if 9h3F01 ^^IMM ^llfA|3l^ OI^CHXj °13. ^2] |^ g£2JCH 2i£W S 

bH(100)M ^emOl ^M¥(110)0il ^l^^7IM 01^^(210)3} ^£101 D\{g&0\mm ^AF¥(1 10)^ OI^AI^ 4= g^SCHSia 
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stjiooo)^. :>foi sensed 20m ©ei ^m^(]]o)j\ o\^m ^ zjt^m 8*tsiui(ioo)> s^ssm 3K)i=aiai(i2<»:i» »»os s 

M¥d10)2f mms\t= 0IS*(130)3f, 0IS^(130)3* 2 ©SOI 2*201 0l£¥(314)2f 3K)I = MHO 20)3 gfgog oisstfc 

OlgM^ (312)2*. 01^^(210) 31 0|g^(130)0| S*tStH(100)a «~oil ¥ix|6f01 £1201 *tj tH ( 1 00) 2J- It* 

§ SEfe ^bH(300)Z!2J Sg£ XfOIS &g §J 3*£IAI5I2/H ¥ gbHS 3 2 Ai 3| ^gM&iX|(320) §J gygs=> £(322)2* 

gtHteoom ui¥oii ?aiea. 

£ 2bi= 2 2a0ilAi "A"- n A"^§ gSfi B£2M UEIHiDh 

£ 2b01l/d b*2* SOI. g*f HtH(100) LH¥0ll£r 6f¥B3l- ^2 Oil 8WO00)£| LH¥£2fi SJ§^2^ ^X|6Ffe ££8IEH(130)^ ? 
blSOJSiH. §S[ £!bH(100)2| b*R30ll±r ^2|gg 5*tA|fi 2IH(10)fi eh*frA|9lte 2IH2^ V ¥(140):>* ^dl£l(H2i2Dl. SXHfiW¥(140)2| 

6f¥oii= j\&^j\mm ^MBit: ^a*¥(iio):>* ^xit^a. ae. gsi- ism (100)21 s^y 21^011^ s«t smooo) m¥S * 
ssgwooojsi m¥2j wewite &j\mm j\mA\d\^ %-j\m smteoopi- ^uisoiaiii, ^^im iytH(2oo)^¥Ei oj^3 3i&s:?ieoi mM 

¥(110)W» 0I£§^ 4= 0I^£ Sjtfg ofe ^I^^^IM 01^^(210)0! &D\m ^W(200) Oi S12CH, SW(200) 

21- JIM 0I£2K210) MOIOII^ ^M¥(110)2| 0|ge XilOiS^ 0|£¥(314p* fl»SK>l»CK SEff. S£^tH(300)^r «3| 

8 8tH(200) Ui¥^ ^8! SUM, 3h£2j ^a^§ HI 01 8*^ ^i*XII01¥S 2I¥0|| ?b|»Q. ^tH(200)^ 

ui&^iesi oisqh*ii sj»g am. 3i#«:?is2i oi^ge oiaiiomi xhch8*oi, Ji^Ji^e aaiswi s# Aisife ^vs eo. 

2 2c£r £ 2a2j "B"-"B"£!g CCfEl «B& Ef^Ei UEffcHQL 

£ 2c0i|Aj bh2J- aoi, ^A*¥(110)2* a»SW2ite 2K)IEe(1 12)S SA*¥M 10)21 gi^if ehLH6*te D10\ 2 filled 20) j» ^afOIS^ 
§0| ^15^ S^aOl^^, eiHOOm &*fAI9lte 2XH2_^¥(140)^ 4§S &»2S □( All 01 = 01 3*^8*2^ 0 42)8 0|g§! 

exHe^s[¥d40)oii oiesxife 'sxf^M oig& ^^i^^i^s-^xh xii^g e^sxi ^ ni oig§[ 

: 10-2001-0077739)21 D\^M eigohOj 4> 0101! §§£Jb 51^ OhUCf. SE§h, SXH 0|g§Tx| 01 21 2] ^EH2J 0l§g 

^OIHeH^(120)M W&M ^Af¥(1 10)2J ?\X\m OI^SxIM Oigo^ 2IH^^¥(140)2J ^ix\m ^Sa^^Mi, ^Ah¥(1 10) 

2f eXH(10)2J ¥\x\m MP §If 4= 2i^l£JH, 0I0II ttfEf SCf S^6fH ^^^2] ^I^^^IM SAI-S 4- Si^OP-. 

EE 2db £ 2b2| n C"¥21 ^^IM ^W2J &AH£0ICK 

&?\m stH(2oo)^, &D\mm xist ^ ui¥5^s ^uia^ uigxH xh^2j ^mm m&°^ m&%o\?i°w ?\&^j\mm g^oib 

&&D\m 21eS(224)0l g^SJOi^b £^hU(220)2f, £^U(220)2j 2]¥S l^Mf2 ^^D1 ^^IMOl e^£lb &J\ &J\m E\M 

LH¥M Jimmtz ^^61 El (230) S LH¥0j| Si^CK 

3 S^SCH Si^DI £ 2b Oil £AIE! ^^XHI CM ¥(400)21 2S£JCH£lb 2]^' ^(240)^, ^^IM StH(200)M ^go^Ot S^hU( 
220)011 21 ^#(222) Oil S^gH^Mi, ^^^|01¥(400)S¥Ej ^£Jfe ^^^h £^L|(220)LH¥S 21^£J£^ 

5E§h ^ l^2S ^^£!CH £ 2b Oil £AI3 ^AF¥(110)2f ^^£ICH^b ^I^^^IM 01^^(210)^, ^^IM ^W(200)M ^fofOi £ 

2 FU (220) Oil 2i##(224)CHI 2^12SMI , ^^|g SI El (230)011 21 ott Dim2lO\ J\m^ ^^IM0| 2XH0II D\&&D\mm urM 

^Af¥(110)^ 0|^£J£^ §hCf. 

£ 3£ S ^SOil 2]&h ^I^^^IM e^§x|2| Oifil 9I-X1 gsfgEHB UEItHQ. 

£ 3ab A^ailH §^2i SA|-¥^ 0IS6FQ1 3\&&?\mW ^Mol±z m&m £A|§[Cf. 

I>l&^IM(22m ^AhSffe ^AF¥2] gEHb ^1^^^1^(22)01 ^o[D\\ ^MM 4- ^1 S(22)0| MAFSfe ^A^M CM ^Xl § 

Xil^^ 4^ £ 3a0ilAi^ MAf^(D| £A|)^I- Q4=^H A^?45ll£ i*^2J ^A^¥S OlgS^Oj i^Si ofe m& 

^AF¥^F ^S^ixlOil USSJOi ^l^^^iee ^A^6^ g^Oilb ^I^^^IMOI 2JH SSOil ^Xj ^A^XI Se^Cfb ^XilSOl ^^6^ Gil, 

s 3aoiiAi am ^oi, exHdo) &^2s i\&&?\mi22)m ^msi^ ^afv(i 10)^1- ^oiHeii^ ^&o\^m o\o\ ^i^^^im(2 

2)m mafo^ exHdo) saoii i\&^D\m{22)m t^a. 01 ceh, exndooii e^g^ ^1^^^1^(22)01 ¥ 01^^ s^oii 

fe. ^A^¥(1 10)011 ^I^^^IMM Ol^oPI 0IS2] ^I^^^IS 01^^(210)011 0|g(S^f)oj ^|A^^,-g s§^i= s^g3( 2 50)S 1 6^01, 
% 01^21 ^l^^^ieOI 3^6MI 4^ 9X^m mO. £&. ^1,^3(250)21 LH¥0||b, ^ 01^2] ^l^^^lgOl *^^3(250) 

21 LU¥^ 2J^aOi ^tfS3(250) 21¥^ 2!e3b §2^011 5^oMI ^0I£^ 6^1 ¥1^01 BFU 0|^2J ^blt^a. 

£ 3bb A^ollH S^SI ^AF¥^ ^I^JI^M @A|-tt CH 2XHM 2f^AIEJ 2XH2^¥^ SXf^i 0lg§[ OI^^SM e6F0j ^^^^^^ 
0|§6fe £A|§fQ. 

^Af¥(110)^ ^I^^^IM(22)e ^AF6^ §21 Oil ^A^¥(110)M ^m&m°^ 0|§6fb £ 2a2| S^2fb ^CH^. £ 3b2f ^01 ^AF¥(110) 
^F ?\g&J\m(22)m zEMol^ e2l Oil eXH(10)M 2}^A|?J SXH^^¥(140)S 4-^^i,^^ 0ieA|5l^il£i^, eXH (10)2J a^OH D\&&D\m(2 
2)01 2 = }i| §s[9b £ 2a2i ^3|2f =^sj 4- S^ISCK SE§[. ^hOIHai^'Oll 216^01 ^M^(U0)Dl 01^8^ £ 3a2| 3^21^ 

£ 3b2f ^01 ^A^¥(1 10)^F ^I^^^IM(22)e ^Afofb §2! SXH2I^¥(140)M 4^S^^^^ 0|§A|3|^ ^gg 2X^1 0|g§[ 01^ 
ygl Afg6^°^ Sa Dl All 6^1 eJH2.^¥(1 40)21 OlSe XII 01^ 4- SI^ISD. 

SE 3cb ^M^«a OlgS^OI ^I^^^IMs 2XHCHI g^A|3|^ £A|§|Qf. 
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^AtW^M 0|8Stfe e^Sxl^ £ 3c0il £A|& dt2t 1*01. ¥ 01 #21 Jl^^lii 2^8MI StJStfe §tl gH(250)8 §5f01 §s[g 
tH(100) LH¥S 0|^@ ^|^^^ie(22)e, A||2*q £^ S^rXHIi^ 01^01X1 Si^ffl ^13 3~20nun2] ^ fMo^ gg£J ^A^H(1 12)M 

2XH(10)2J ^3 Oil e^A|3|b ^feCt. ^A^«(112)M OI8el j\M<=>j\m estSXIte S&otll ^gojoj ©}]sjQjg 

£ 3dfe ^Atfm:>t us £ &st oiee sum sxhoii ?\&&j\mm m*tM3\t= m&m eaibck 

£ 3cOII £A|& ga*S»te, g*faffl(100)2| &B0II ^At#«(112)M £l2A|3?l£r 5j SHQ (1 1 4)2f . SAt#«(112)» #8t 4**42^ 0|§A|5M 
fe 4>*i 0I = SEH(116)M ?d|8tOI. «At»M(112Pt US 6*8t OI^M otSAI ^I^^^IM(22)M HXH00) #&0|| »AW 4^ Sl£* 
CHSlCh SEeh. ^At^*(112)fe, si 829(1 14)011 siS^ ttH ^1^^^1^(22)01 SAhSfe SAt«H(1 12)21 g&OI ?J?§1 m 4> £l£i~ 

. JIIBS2I S«» 3££^ SSSQ. 

33261(114) §J ^5!OIS2H(116)0l| 218^01 ^AtWH(112)2| ^xl« »SS0l 5§t 4* Sl£2^. £ 3c0l , £ A |£j s*t9Xlfe ^|Ah^^|° 

s set a»8t:« saiv 4- a^iisa. 

£ 4^ ^^imm ^tastoj b^bs j\&^\mou m&?i±m esst^ ioism eaibck 

E 4a*= S^hU LH¥0l!AH }|&°Oie:at SeK?t£i« ft»8tte S&S EAIBCK 

£ 4a0tl EA|@ dF2f B0|. ^Jlg ^S8| El (230) Oil 2I6F01 J^SCH 3l5t& ^^IM(20)^ E^U(220)2j LH¥^ 2^9 SSWt:*: 2J2J5H240) 
S tttO- oi^S^r g&_H>t:*:£t E3tU(220) LH¥0||A| ^H&Hf. £ 4a 01 1 EAI^I g|g2S IM^^ISiDt S&K>t^» Si*8tE, °O|§0| 3|»H 

t= saioii g&^t^st eea2s mmo\ mo\mx\w ¥ ?\mj\ aastJii gi^afe ssoi sick 

£ 4b^ E3tU 21 ¥011 AH Dl^^Olgat Se^h^B SStf}^ S&S EAIBCK 

E 4b0il EAI3 SttSflfe. °OIM SbH(200) 21 ¥01! ^xlofe J I £^ JIM 01^^(210)011 SBWt^ 'e!Sa(240)« ^tJAI^J CH 
SAP. ^^ie 3t^ 81 El (230)011 SI 5H J^SCH 2l5f£! ^^IM(20)^ 3l&°Oie 0|^5K210)s fftBt 0l^£l^ EgOII. 01^^(210) 
a ^^^^ oi^J^(240)e emoi o! o. a ^ ^"^^21 ^^QCf. 01 2[ et^xl^r £^U(220) ^ ^^IM 1^^(200)01! 

oj^'^(240)g mmMd\D\ ^\o[0\ ^£2J =?gm m WQ-Jl Sl^°^ ^11^01 g0|6H£!Cf£r SS0| SiQ. 

£ 5^ ^ ^i^^^im (Mai Dm m&m sai^ck 

EE 5a^ ^l^^^l |^2£ ^^£ICH 2AOffl ^B¥0|| 6fU°J ^I^^^IM eJ#^M ^tllofe £^FL|£J m&m £A|^a. 

£ 5a0|| £A|& dm 1*01, ^I^S^I §^2| £^^L|(220)^, 2^^1(220) LH¥°I ^^IMM ^^6^ ?^o|EI(230)^ 2\^D\ M&i^OI 

SiHffl, ^B¥01l^ ^l^^^ieOI ^l^^^ie 21#S(222)0I ^disoi^a. 

se 5b£r ^'^sx-ii i^2s i^^ch ?i°w ^&voii q^s\ j\&^j\m °±wmm ^diof^ s^^Lioj m&m £ai§iq. 

exuon D\&&j\mm m^MB\^ n^^^m 9\mM^ aa ^^°i ^i^^^ies 21^^010^^011, £ 5a0ii sais ^21 ^01 £ 

P^L|(220) ^&0il BfU^l ^I^^^IM °lmm(222)m =?tt\o\\Mt= Sf^ ^^2| ^I^^PIMM 21 mm 2iCI^ ^XiiSOl 2iCf. 0ISH& ^^iise 
SH^SPI flSKX. £ 5bOII £A|S dh2f ^0| £^L|(220)2J &B¥01I ^I^^^IM 21#M(222)M =?b|8je. SCI ^^21 ^l^^^ll 

£ 5c^ S^SCH 2A£D1 ^E+¥0|| 6hU2| ^I^^^IM ^tli ^d|6fe £^fL|2J M&m £A|BP. 

£^U(220) Ui¥2j ^J\mm £C[ Si^25 3|»A|9|3| ¥16^01 E^m(220)» « SH §^£^ ^l^tt ^£ SICK £^hU(220)2j »^0| 
^i^ej 3°0i!{= f £^U(220)M M£iMH2 ^^IM 81 El (230) Oil Al ^^6fe ^01 £^L|(220)°| £l¥^ 2*11011 H¥ 2^ 
3X1 HiT£^ 9imO\ g ^^01 ^^o^, 01011 ©51 PI&^IM Bf^SS S^oMI 5Ii ^ 2iCI^ ^XjlSOl SiCK 0I2HB ^XilSg oH 
^6^1 ¥l8KM f £ 5c0il £A|& U[9\ ^01 £^L|(220)£| m&W 2lii2^ Xll^o^ ^^1^ 81 Ei (230)011 A| i^ofe ^01 £^L|(220)2J 

sxiioii ^ mz}. 0121 ^01 £^^1(220)21 m&m ^s^£^am ^^im si ei (230)011 ai ^^s^ aa s 

g^£^ A^g^ 4- ^I^^^IM i^im gOlo^l ^ ^^ISCI. £§h £^m(220)2| £ 501l £AI3 ^^2^1 ^ ?!§g 

g^oii thssxi ohuam, a^xii ^ ^§2j n^£^£ ^soi ^^oia. 

£ 5d^ SIS §&£^ g^£]CH Sl£ffl ^E+¥01l Cf^2| D\{£&D\m eitii ^dlo^ £P^L|2| H&M £AletCf. 

£ ScCHI £AI9 gJp §^2| £^L|(220)OIIA| £C| ST^ ^^2| ^l^^lil 21mm WQJl SIM S¥0ife, £ 5b2| S^2| D^^XI^ £^U 

(220) ^bsoii p^2i ^i^^^ie 2immm ^uim ^ ziq. 

£ 6g PI^^^IM 01^5+ 21 ¥011 ^dl£h £A|^C|. 

£^U(220)0||/d ^I^^^IMOI ^I^^^IM 0|^^(210)M lofOj 01^^ OH Oil J\&&?\m 01^^(210)01 2J¥ S^I2f S^QfOl ^^£J 

s. ^i^^^im 01^^(210) m¥^ tRmdit; J\&^j\m^ ^^g^ai. 0121 i>g s^oii ^i^^^ieoi e^oii ^£ ois^ y^as 

2XH^2] g^0| M^SH 5!C[^ ^«l§OI ^^S^ISCf. 0I9& SH^SPI 9\o[0\ £ 6 Oil £A|^ U[9\ ^0|, ^I^^^IM 01^^(210) 

2J¥0||^, mm ^^ofe ^-^(262)2} ^f^g£M §§J6MI ^X| i^o^ §2 ^^^Xl- Al^g(264)M S&o^ §^6lEH(260)M ^dle! 

a. 

£o^ §SS|EH(260)^ ^^IM ^W(200)2i ^£S ^§6^1 ^XISPI 9ISK)j ^^1^ ^tH (200)011 £ ^?d|AI^ ^ 

01^. S ^gl b^^|& ^A| Oil « At 88} 01 ^ All 61 i§6fS2U. S s S2| ^§ ^A| Oil CHI ^§£lb 5^ OtUffl. §¥9 

g¥l01l 2|ot0i 6H>^£JCH0t ^ 2 Old. £§h 01 ^I^^O^OllAi M^2J XI ^ Xt£|3, S ^g2| S?i011^ 5^ 01 U XI ^o 2 Aj£ Sf^ 4=§ 

3t ^§01 ^t^&M OloHStOlOf ^ ^OIP. 
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g>S2| a 31 

« asoii cdb ^^le g^°jsi oi« oigoh ^©^is e^sxis oiga^. a 321 Jieoii ^i^^^iee s*tai.& ^ & 

H ©OISJSJS n^o^ ^ovaI^ 4^ ©3IXHS gStT2J □ lAHIigOl ^6HE!a. 

se§[, }i&°oiee m^Mm ¥^oh°j- j\&&j\mm sa^hs i\&&j\mm satAiw 4* ^n. °oig xhsm a^v ^ 

(57) 8^21 g?j 

1- 

&J\ 2XH e**f¥ ^BOil ?l XI 8*01 ^I^S^ISS ^51 2XH B*f¥ »AWte «A*¥2h ^B^SS S LH¥0II »«»te of 

}|Mo^ i§ §b|^A^ ojoia 4, oi£^ §Mo^ 01&21 ^jim m?\ ^ se.^^ eie^ 

4, o^s zpg gAhog §ah£| 3fLf Ql&Si 3l#»3|g 2Jese ^b|8H2 LH^XHHI XHIJ^MI °OIMM 4^ LH¥32*S 

^tilofe £^L!2h 6PI E3HJ2I 2J¥M id1Mf2 °:>IM0l g»3fe grSTttXI 6PI LH¥fi ^SShte 

^olEiS Ui¥0ll SSShte 8HJ 0I#2| ^^IM 8tH2H 

ge^± oioigoii g^soj Mj\ 03,- LH¥^ °i£JS^ ^£1^21 HI 01 6f£r HI0i¥2f: 

&j\ tH a! sjis hwm b*8*e* aaaoiaiooi. °ois £§w lh2i :?i&°oisoi £Pi mm?^ oiss ^ asi 

§s| bH P4 LH¥ 
HI 1 SOII SiOiAi, 

§£[ gbi^ £>Oj ¥M^D\ SSfrSfe ?|xl Oil &3I 0I^B2| IJ0|SS°^ 5[U 0 |#2| mOIHEIIfiS ^bloHQ, 

a^| gAt¥= hd\ ^oiHaiaa s^s^ ¥^oii d\o\^\^^ ^eiois^soi mms\^ D\o\^mm 3±m 

HI 1 » HI 2 SOil &0]Ai, 

a^| «Af¥l §1SA|5|^ 11329 ^!/5E^ ^M¥I ^-6^ 0I^A|3|^ 0|§2EHM ¥b!6^ 51 M ^§2S 6^ ^I^^^IM g^SxI. 
HI 1 SOII ^OiAd, 

«e ^^ofe i\m^^m mmmow sxi ^ £na^ §^ ai^sm ssm^ §B6iae sj^soii ^bia^ 3i 

S?S5. 

HI 1 S SE^ HI 4»M 5&CH A] , 
^Ol ^I^^^IM Ol^^g, 

m oi«a ^I4^^ise s&s^i ?i6K«. n oi^a ^^im 9igacHiUfe § 8 Jia§ ^biofe 6^ ^i^^^is e^rs 

XI. 

899 6. 

HI 1 SOII ?JL0\M, 

^Af¥^. 

oi^chxi^ ^i^^^im e^sxi. 

S^S7. 

HI 1 SOII SH0\M, 

S^Ufe. 
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m«oii ^Piee sssm = ^jim soisi 212:1* s^s^ m^siEH^ mm &m\o\ &d\ ^?\mm s»££ oi&os ib^i; 

Ah^j ^asiaoii 218KM :>i»s 5i^s3iss sssiaoii amxiaifc ?i««:?is oisas sstot j\&&D\mm s^aih exH 

m ^xiem sa^ g*i- ^a^s ois»fe 2B3I; 

&S0II S*fHte 3B3I: 

s oi^ouife ^sss 3i#«3ie strata. 

S?S9. 

HI 8 SOII SiCH AH, 

3B2I2I aoI ^Af¥b, 

a^i j\&~j\m o\^&2\ ijoi ^soig ^/EEfe iisfii sit ^§25 ofe :?i#s:?ig g*f»ffl. 

10. 

XII 8 S Z1I 9 SOII 9lO\M, 

a^i §ybH um^ ^oiiah ^goi^e ^§2? ^i^^^ie gai-aa. 

£2 1 
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2d 
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